The postnatal development of the caudate nucleus: a Golgi and electron microscopic study of kittens.
This study used light and electron microscopy to describe changes in the synaptic organization of developing caudate nucleus and to quantitate postnatal synaptogenesis in this region. Observation at the light microscopic level focus on the perinatal period and suggest an early maturation of spiny interneurons of the caudate nucleus. Golgi impregnation of these cells at early postnatal ages (birth to 7 days) reveals 3-5 primary dendrites which radiate from the cell body and extend for distances of 8-16 micron before branching. Secondary dendritic branches contain spines and extend, with further branching, for additional distances of 60-160 micron. The dendritic fields of neighboring caudate neurons overlap and the axons which arise from these cells course and branch within the dendritic fields. Examination of perinatal caudate neuropil (birth to 5 days) by electron microscopy reveals an extensive and well-developed axodendritic connectivity. Axonal profiles form multiple synapses en passant along single dendrites and dendritic spines or on several adjacent dendritic branches. At these ages, terminals contain few synaptic vesicles and synaptic junctions are slightly asymmetrical. By the fifteenth postnatal day, boutons are filled with vesicles, junctional complexes are distinctly asymmetrical, and axondendritic connectivity has been modified by the increase of dendritic spines and branchlets. Thus, the basic pattern underlying the organization of synapses in the mature caudate nucleus, is established within the first week postpartum and subsequent changes are primarily quantitative.